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Introduction
Bioinformatics and Statistical Analysis 141 Sequence data analyses were mainly performed using QIIME (version 1.8.0) and R packages 142 (version 3.2.4). The alpha diversity analysis including Chao 1 richness estimator, Abundance-based 143 Coverage Estimator (ACE) metric, Shannon diversity index, and Simpson index, were calculated at 97% 144 identity using the QIIME (13). Ranked abundance curves were generated to compare both the richness 145 and evenness of OTUs among samples. The beta diversity analysis including Nonmetric 146 Multidimensional Scaling (NMDS), and unweighted UniFrac distances based principal coordinate 147 analysis (PCoA), were performed using the R package to evaluate the similarity among various 148 bacterial communities (14) . The significance of differentiation of microbiota structure among groups 149 was assessed by Adonis test (15) . The taxonomy compositions and abundances were visualized by 150 MEGAN (version 6.6.7) software (16) . Linear discriminant analysis effect size (LEfSe) was used to 151 compare the bacterial community structures between the samples from the patients with and without H. 152 pylori infection, as well as before and after the eradication regimen, using the online Galaxy workflow 153 framework (http://huttenhower.sph.harvard.edu/galaxy/) (17). Co-occurrence analysis among genera 154 was performed among 50 most abundant genera. Correlations with |RHO| > 0.6 and P < 0.01 were 155 visualized as co-occurrence network using Cytoscape (version 3.6.1) (18). Microbial functions were 156 predicted by Phylogenetic investigation of communities by reconstruction of unobserved states 157 (PICRUSt), based on high-quality sequences, and aligned to the Kyoto Encyclopedia of Genes and 158 10 Genomes (KEGG) database (19 The bacterial distribution was characterized in terms of the relative taxonomic abundances. A 177 total of 11 phyla, 21 classes, 36 orders, 68 families, 138 genera and 440 species were detected in the 178 saliva samples. The taxonomic distributions of the predominant bacteria (relative abundance >1% of 179 the total sequences) in subjects with and without H. pylori at different levels were shown in Figure 1 .
180
The 6 most abundant phyla were Proteobacteria (40.1% of the total sequences), Firmicutes (31.6%),
181
Bacteroidetes (13.0%), Actinobacteria (7.4%), Fusobacteria (6.1%), and TM7 (1.0%), together 182 accounting for 99.2% of the total sequences. At genus level, saliva microbiota was dominated by The saliva microbiota richness, measured by numbers of observed OTUs, was similar in 189 uninfected subjects and infected subjects ( Figure S3A ). The alpha diversity indices of Chao1, ACE, 190 Shannon, Inverse Simpson, Good's coverage, and Simpson's evenness are shown in Table 1 . The
191
Shannon diversity index was higher in uninfected subjects than in infected subjects, but there was no 192 significant difference between groups by t-test (1417.58 vs. 1393.60, p>0.05 198 Simpson's evenness index indicated that the bacterial-community distribution in two groups was 199 uneven, which was also observed in the rank-abundance curve ( Figure S4 ). There were significant differences in the community compositions among two groups. As shown 212 in Figure 3 , a cladogram representation of significantly different taxa among groups was performed by 213 LEfSe. The microbial composition was significantly different at the genus level, with 16 significantly 214 different genera among the two groups. Acinetobacter, Ralstonia, Leptothrix, Sphingomonas, 215 Ochrobactrum, Afipia, Leptotrichia, Oribacterium, and Moryella exhibited a relatively higher 216 abundance in infected subjects, and can be considered H. pylori-enriched genera. Alloprevotella, 217 Aggregatibacter, Klebsiella, Leptotrichlaceae__G_1_, Fusobacterium, Parvimonas, and Peptococcus 218 were relatively more abundant in uninfected subjects, which could be considered to be decreased in the 219 infected group. These higher or lower expressed genera in infected subjects can be considered as H. 220 pylori-associated genera (LAD >2, p< 0.05).
222
Eradication therapy for H. pylori partially changed salivary microbiota 223 To determine the effects of H. pylori eradication therapy on saliva microbial composition, saliva 224 samples from a subgroup of H. pylori infected subjects (n=22), were collected before (pre-eradicated 225 group) and 2 months after treatment; saliva collected after successful eradication were classified into 226 the eradicated group. The within-individual diversity in the samples from eradicated group was lower 227 14 than pre-eradicated group ( Figure S3B ). The Shannon diversity index, ACE richness index, and Chao 1 228 richness estimator were higher in pre-eradicated subjects than in eradicated subjects, with a significant 229 difference between groups by t-test (Shannon p=0.015, ACE p=0.003, Chao 1 p=0.002), indicating 230 significant alteration in the within-individual diversity in samples from eradicated subjects compared to 231 their baseline samples (Table 2) .
232
The beta diversity using unweighted UniFrac showed significant differences in the overall 233 microbial composition between pre-eradicated and eradicated groups (PERMANOVAR, pseudo-F: 3.34, 234 p=0.001) ( Figure 2B ). The NMDS also exhibited clear segregations in community structures among 235 groups ( Figure S5B ).
236
The relative difference of H. pylori-associated taxa was compared before and after eradication by 237 LEFse analysis ( Figure S6 
Co-occurrence Network Analysis and Function Predictions 258
Co-occurrence analysis was used to discern relationships among the saliva microbiota at the genus 
265
To predict the functions of saliva bacterial community, PICRUSt analysis was performed based on 266 the 16S rDNA composition data of each sample ( Figure S8 ). A total of 41 metabolic functions were 267 predicted in all samples with the most enrichment in membrane transport (11.8%), replication and 268 repair (9.7%), amino acid metabolism (9.4%), carbohydrate metabolism (9.2%), translation (6.6%), and pylori was a common passerby rather than a colonizer would partly explain why recurrences are most 346 common in areas with poor sanitation and a high prevalence of H. pylori and rare in developed 347 countries whose frequency of H. pylori infection had become much lower than that of poor regions. Our study showed that H. pylori infection and the eradication treatment resulted in alterations of 351 oral microbiota. However, there were limitations to our study. The technique of high-throughput 352 pyrosequencing we used in our study could detect the microbiota at genus level precisely.
353
Metagenomics sequencing was not able to be used to detect H. pylori-specific virulence factors such as 354 VacA, CagA, OipA, etc. or full sequence (33). One issue with the interpretation is that there was no Our study showed that bacterial diversity was similar in H. pylori infected and uninfected people.
362
Eradication therapy was associated with a decline the bacterial diversity in oral cavity. Both H. pylori 363 infection and eradication therapy caused alterations in community and structure of the oral microbiota. PE=pre-eradicated group, E=eradicated group. * Chao 1, * ACE, and * Shannon index between PE and E was statistically significant different (p<0.05).
